Antiviral activity of SA-2 against influenza A virus in vitro/vivo and its inhibition of RNA polymerase.
A target-free and cell-based approach was applied to evaluate the anti-influenza properties of six newly synthesized benzoic acid derivatives. SA-2, the ethyl 4-(2-hydroxymethyl-5-oxopyrrolidin-1-yl)-3-[3-(3-methylbenzoyl)-thioureido] benzoate (compound 2) was screened as a potential drug candidate. In a cytopathic effect assay, SA-2 dose dependently inhibited H1N1, H3N2 and the oseltamivir-resistant mutant H1N1-H275Y influenza viruses in both virus-infected MDCK and A549 cells, with 50% effective concentrations (EC50) in MDCK cells of 9.6, 19.2 and 19.8 μM respectively, and 50% cytotoxic concentration (CC50) of 444.5 μM, showing competitive antiviral activity with oseltamivir in vitro. Orally administered SA-2 effectively protected mice infected with lethal doses of H1N1 or oseltamivir-resistant strain H1N1-H275Y, conferring 70% or 50% survival at a dosage of 100 mg/kg/d, reducing body weight loss, alleviating the influenza-induced acute lung injury, and reducing lung virus titer. Mechanistic studies showed that SA-2 efficiently inhibited the activity of RNA polymerase and suppressed NP and M1 levels during viral biosynthesis by interfering with gene transcription without having an obvious influence on virus entry and release. Based on these favourable findings, SA-2, a novel anti-influenza agent, with its potent anti-influenza activity in vitro and in vivo, could be a promising antiviral for the treatment of infection of influenza A viruses, including oseltamivir-resistant mutants.